Abstract: Nomenclatural changes are presented for eleven species of the genus Arthothelium, resulting in four new combinations and five new synonyms. The new combinations are: Arthothelium subbessale (Nyl.) comb. nov., Cyclographina circumscissa (Vain.) comb. nov., Minksia angolensis (Nyl.) comb. nov. and Thelotrema puniceum (Müll. Arg.) comb. nov. In addition, a new species is described, Arthothelium endoaurantiacum.
Introduction
The genus Arthothelium Massal., [Richerch. Auton. Lichen. 54, 1852 ; type species: Arthonia spectabilis Flot. = Arthothelium spectabile (Flot.) Massal.] . is characterized by a crustose, smooth, effuse or verrucose, mostly ecorticate, corticolous, foliicolous or saxicolous thallus; rounded, irregular to more or less lirelline, branched, immarginate ascomata with a rubbed-down appearance; branched, anastomosing and coherent paraphysoids, forming a thick epithecium above; outermost paraphysoids often darkened and forming a pseudoparathecium; 8-spored, subglobose, pyriform, rarely clavate or ellipsoidal, bitunicate, fissitunicate or semi-fissitunicate, thick-walled asci with colourless, muriform, ovate or ellipsoidal ascospores. Some 150 names are published in the genus (Zahlbruckner 1922 (Zahlbruckner -1940 Lamb 1963; Hawksworth 1972; Anonymus 1970 Anonymus -1994 at world level. Reexamination of type specimens and non-type material of most of the described species has revealed that some do not belong to the genus Arthothelium, while others exhibit only minor differences, not worthy of a status as independent species. Many nomenclatural changes have already been proposed by Santesson (1952) and subsequently by Patwardhan [1985, 1995 (in press) ]. A few more transfers were found necessary and are proposed here. In addition, one new species was discovered, for which a description is presented.
Materials and methods
Specimens have been studied from the herbaria BM, G, H, M, S, TUR and WELT. All specimens were examined with a stereomicroscope and light microscope. Sections of the thallus and ascomata were stained with Lugol's solution. All sections were examined with lactophenol as mounting medium. Chemical data were obtained by standardized TLC method (Culberson 1972 ) by using standard solvent systems benzene-dioxane-acetic acid (180:45:5, 230 ml) and hexane-diethyl etherformic acid (139:80:20, 230 ml).
Taxonomical part
1. Arthonia cinereoargentea Kn. apud Shirley, Proc. Roy. Soc. Queensland 7: 212. 1889. Fig. 1 , 9, 10 = Arthothelium cinereoargenteum (Kn.) Zahlbr., Cat. Lich. Univ. 2: 123. 1922 . Type: Australia, Brisbane, Botanical Gardens, C. Knight 87 -Lectotype (selected here) -WELT (!).
Thallus corticolous, crustose, ash-grey, smooth, glossy, delimited by a black hypothalloidal region at the periphery; ascomata dark blackish brown, lirelline, simple to branched, immersed, up to 0.4 mm across; epithecium dark blackish brown, 10-15 µm thick; hymenium hyaline, 39-55 µm tall, I+ blue; hypothecium hyaline; asci bitunicate, cylindricoclavate to pyriform, 25-33 x 19.8-33 µm in size; ascospores 8/ascus, hyaline, oblong, fusiform, transversely 3-septate, 12-14 x 6.6 µm in size. Chemistry: Thallus K-, C-, KC-, P-; no lichen substances present.
Remarks: An examination of the lectotype specimen of Arthothelium cinereoargenteum (Kn.) Zahlbr., originally described as Arthonia cinereoargentea, showed that it has invariably transversely 3-septate, 4-locular ascospores. Therefore it should be placed back in the genus Arthonia, in which it was originally described. Thallus corticolous, crustose, pale brown, whitish, smooth, delimited by a black hypothalloidal region at the periphery; ascomata black, rounded to deformed, emergent, 0.2-0.5 mm across; epithecium blackish olivaceous-green, 6.6-13 µm thick; hymenium hyaline, 88-100 µm tall, I+ blue; hypothecium hyaline, 29-39 µm tall; asci bitunicate, cylindrico-clavate, 33-40 x 19.3 x 25 µm in size; ascospores 8/ascus, hyaline, muriform, transversely 5-septate, vertically 1 to 2-septate, 13.1-16.5 x 6-7 µm in size. Chemistry: Thallus K-, C-, KC-, P-; no lichen substances present.
Remarks: The lectotype specimen of Arthothelium consanguineum Müll. Arg. is essentially similar to that of A. emersum Müll. Arg. in morphology, anatomy and chemistry. Therefore it is treated as a synonym of A. emersum 4. Arthothelium endoaurantiacum sp. nov. Thallus crustaceus, griseo-albus, distincte et profunde rimulosus, hypothallo nigricante limitatus; ascomata nigra, emergentia, epruinosa, circa 1.0 mm longa et lata; epithecium fuscum vel nigrofuscum; hymenium aurantiacum; hypothecium aurantiacum; asci cylindrico-clavati, bitunicati; ascosporae 8:nae, muriformes, ovatae vel oblongatae, 5-7-loculares, 1-4 locellati, 29-36 µm longae et 13-16.5 µm latae.
Thallus corticolous, crustose, greyish white, cracked, areolate, delimited by a black hypothalloidal region at the periphery, epiphloeodal; ascomata black, epruinose, emergent, up to 1.0 mm across; epithecium darkbrown to blackish brown, Thallus corticolous, crustose, white, greenish white to grey, smooth to verruculose; ascomata blackishbrown, rounded to more or less oblong to orbicular, covered by thallus or naked, emergent, 0.3-0.5 mm across; epithecium dark blackish-brown, 6.6-13 µm thick; hymenium pale brown to hyaline, 33-130 µm tall, I+ blue; hypothecium pale brown; asci bitunicate, pyriform, obovate, 50-66 x 33-40 µm; ascospores 8/ascus, hyaline, muriform, oblong, ovate, mostly 3-septate to 6-septate, with a large, undivided, terminal cell and the rest of the cells divided vertically by 1 to 3 septa, 20-29 x 6-9 µm in size. Chemistry: Thallus K-, C-, KC-, P-; no lichen substances present. Fig. 9 Thallus corticolous, crustose, grey, smooth, effuse, delimited by a black hypothalloidal region at the periphery; ascomata dark blackish brown irregular in shape, immersed, 0.5-0.8 mm across; epithecium dark reddish brown, 16.5-30 µm thick; hymenium 50-66 µm tall, dark reddish brown; hypothecium dark reddish brown; asci bitunicate, clavate to pyriform, 40-50 x 23-33 µm; ascospores 8/ascus, hyaline, muriform, transversely 3-to 6-septate, with uppermost cell larger, undivided and the rest of the cells divided by 1 to 3 vertical septa, 30-35 x 16.5 µm in size. Chemistry: K-, C-, KC-, P-; no lichen substances present.
Remarks: Nylander identified the specimen collected by Almquist as Arthonia subbessalis. The specimen agrees perfectly with the protologue. Since it has muriform ascospores, the species should be placed in Arthothelium instead of Arthonia. Arthothelium subbessale can easily be distinguished from Arthothelium bessale (Nyl.) Zahlbr. by its deformed, lirelline, branched ascomata and smaller ascospores. Arthothelium bessale has rounded, large ascomata, and ascospores measuring 36-44 x 15-16 µm.
7. Cyclographina circumscissa (Vain.) comb. nov. Fig. 4 Thallus corticolous, crustose, greenish grey, brownish green to whitish green, mostly epiphloeodal, 100-225 µm thick; ascomata lirelline, simple to slightly branched, blackish grey, pruinose, immersed, plane, 1-3.5 mm long and 0.5-1.5 mm broad, the thalline margin concolorous with the thallus; proper exciple blackish brown, not continuous at the base, striate; hymenium hyaline, 66-140 µm tall, I+ blue, covered by a brown, 10-20 µm thick epithecium; hypothecium hyaline, narrow but distinct, 16.5-50 µm thick; asci bitunicate, thick-walled, cylindrico-clavate, 88-140 x 33-50 µm in size; paraphyses branched and anastomosing, non-coherent; ascospores 1-2/ascus, hyaline, muriform, transversely and vertically multiseptate, parenchymatous, ovate or elliptical, 85-140 x 33-48 µm in size, I+ violet-blue. Chemistry: Thallus K+ yellow to orange, C-, KC-, P+ yellow to orange; stictic acid present. Thallus corticolous, crustose, greyish green to yellowish, + uneven, slightly cracked, delimited by a black hypothalloidal region at the periphery, 150-225 µm thick; ascomata round or slightly elongated, linear, emergent; a hyaline to blackish brown to black, erect excipuloid region present in both sides of the ascomata and covered by a thick thalline tissue; hymenium hyaline, 325-500 µm tall; hypothecium hyaline, 60-75 µm tall; asci bitunicate, obovoid, thick-walled, 200-250 x 85-99 µm in size; paraphysoids branched and anastomosing, intricate, net-like, soft, spongy; ascospores 8/ ascus, hyaline, muriform, 66-115 x 16.5-23 µm in size. Chemistry: Thallus K-, C-, KC-, P-; unknown lichen substances present.
Remarks: Müller Arg. (1880) described Phlyctis ernstiana Müll. Arg. based on material collected by Ernst from Caracas. Later he (1895) transferred the taxon to Arthothelium. The following features in the lectotype of Arthothelium ernstianum warrant its transfer to the genus Helminthocarpon: rounded to lirelline, erumpent, wart-like ascomata; a blackish brown to black, erect excipuloid region present in both sides of the ascomata, covered by a thick thalline tissue; soft, spongy interthecial tissue, composed of loose, intricately net-like, branched and anastomosing paraphysoids; bitunicate, thick-walled asci and hyaline, multicelled, muriform ascospores. An examination of the holotype specimen of Helminthocarpon ernstianum showed that there are no morphological, anatomical and chemical differences whatsoever between the specimens of Arthothelium ernstianum and of Helminthocarpon ernstianum. Therefore the later described A. ernstianum is to be treated as synonymous with H. ernstianum.
9.
Minksia angolensis (Nyl.) comb. nov. Fig. 6 Thallus corticolous, crustose, greyish green, smooth; ascomata black, minute, aggregated (2-3 in a group), cushion-shaped, resembling a group of small black beads glued together, multichambered, each chamber with its own ostiole; upper layer of the pseudostroma dark blackish brown; hymenium hyaline to brownish, I-negative; asci obovate, much thickened at the top; interthecial tissue made of indistinct, branched and anasto-mosing hyphae, seemingly parenchymatous; ascospores 8/ascus, brown, muriform, transversely 5-to 9-septate, vertically divided by 1-4 septa, constricted at the middle, 30-37 x 13-15 µm in size. Chemistry: K-, C-, KC-, P-; no lichen substances present.
Remarks: After studying the lectotype and isolectotype specimens of Arthonia tumidula Leight. [ = Arthothelium tumidulum (Leight.) Zahlbr.] at BM it appeared that the specimens are exactly identical with the species Mycoporum pycnocarpum Nyl.
11. Thelotrema puniceum (Müll. Arg.) comb. nov. Fig. 8 Thallus corticolous, crustose, smooth, greenish grey; apothecia orbicular or stellate-angular, grouped, 0.3 to 1 mm broad; exciple black, fused, surrounded by raised margin; epithecium brownish black; hymenium hyaline, 110-130 µm tall; asci unitunicate, cylindrical, 100-115 x 13-16.5 µm in size; paraphyses simple, unbranched; ascospores 8/ascus, hyaline, ovate, oblong, muriform, transversely 3-to 6-septate, vertically 1-to 2-septate, I-negative, 16-30 x 10-16.5 µm in size. Chemistry: K-, C-, KC-, P-; no lichen substances present.
Remarks: The presence of the following combination of features in the lectotype specimen of Arthothelium puniceum Müll. Arg. justify its transfer to the genus Thelotrema (confirmed by M. E. Hale in a discussion with him in 1986): thallus corticolous, crustose; apothecia orbicular or stellate-angular, grouped together; exciples fused, surrounded by a raised margin; asci unitunicate, cylindrical; paraphyses simple, unbranched; ascospores 8/ascus, hyaline, muriform. Thelotrema puniceum is easily distinguished by its reddish-purple, orbicular or stellate apothecia, its fused proper exciple and its ovate, oblong, muriform and small ascospores measuring 16-30 x 10-17 µm.
